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DEPARTMENT OF TRE INTERIOR !
U.S. GEOLOGICAL SURVEY
Table 17.-—Chemical composjtjc n_parcent) and sical and hydrologi ep © rock ]
OPEN-FILE REPORT 74-158
Y, / of! 2/ 8 | 13/ ;)
sandstonel/ shate2’ Limestone?’| polomite®’| Grantre2’ | Granodsorice®’| niorseel’ | cavbro® lhyoliuﬂ ?ulr 10/ pacteetd] Andusicedd/ | passrcl Quar ceteels/ Amphiboliteld’ | cneissle/ schiseil! m”“u&/ slacerd’
4 i atice=—
810, 78.66 58.10 5.19 r.ou 70.18 65.01 56.77 48.24 [ 72.80 62.43 | 65.68 5959 “9.06 83.30 50.39 64.17 65.74 61.78 61.90
110, .25 .65 .06 Jaee .39 =57 .4 97 | .33 .85 | .57 .m 1.36 .49 1.88 1.03 .55 .13 .82
ALQ, %.78 15.40 .81 | .83 14.47 15.94 16.67 17.88 13,49 16.15 | 16.25 17.31 15.70 144 14.67 15.90 17.35 16.54 16.54
Pe,0, 1.08 4.02 54 .13 1.57 1.74 3.16 3.16 1.45 4.04 i 2.38 3.33 . 5.38 i 3.69 4.02 2.31 1.90 2.43 2.73
rel .30 2.45 —— .95 1.78 2.65 4.40 5.95 .BB 1.20 l 1.90 | 3.13 6.37 ' .62 d B.34 4.56 3.35 5.45 3.63
200 Tiace Trace .05 14 12 .07 .13 .13 .08 .09 .06 .18 .31 : <Trace : <.28 <.15 .03 .07 Trace
I
ngo 1.17 2.44 7.90 9.28 .88 1.91 4.17 7.51 .38 R 2.73 6.17 | .92 5.85 2.63 1.90 2.35 ¢ 2.99 .
ca0 5.52 311 42.61 :lo.aa 1.99 : 4,42 6.7 10.99 1.20 4.24 ' 3.46 5.80 8.95 | .33 ; 9.12 3.40 1.25 1.9 1.07
™0 4S5 1.30 .05 Yasis 3.48 3.70 3.39 2.55 3.38 3.3 ! 3.97 3.58 3.11 ! 1.5 | 2.84 2.62 1.78 1.89 2.57
0 1.32 3.24 .33 - 4.11 2.75 2.12 .89 s .75 | 2.7 2,04 1.52 ‘ 1.62 | .96 1.87 3.28 414 3.15 ¢
2,0, .08 .17 .04 - .19 .20 .25 28 .o8 .27 as | .26 .45 ' .21 .24 .15 12 .27 .04
8,0 1.64 5.00 .77 41 .84 1.04 1.36 145 L 147 1.90 1.50 1.26 1.62 i 1.16 1.54 1.15 2.01 232 3.8
u‘z 5.04 2.63 41.58 42 - ~e ——— P : ans o e = - - Trace <.03 None e .59
. : Balt Marble Tuff
Graimn eize (—;;7 0.05-0.8 <0.01 0.001-0.85 .0 0.1-12.0 - ©.2-10.0 | <1.0-3.0 — —— = 0.3-1.6 0.01-20.0 <0.3 0.1-2.0 0.1-18.0 | 0.04->6.0] 0.01-3.0 >0.03-0.2 | 10-40 <1-8.5 0.12-0.25
Mohs® hardness— 20/ 2.42-5.13 3.16-5.68 2.79-4.84 <26 5.83-6.5 s/ e 4.68-6.37 | 5.68-6.14 ‘Ll/-.- —— e 6.17-6.25 3.95-6.21 5.75 4.74-5.37 5.26-6.58 | 5.2-5.68 | 3.47-5.11 3.79-4.32 — 3.7-4.32 .
Speciific gravity (avg)™— 2.06-3.26 2.4-2.92 2.44-2.83 2.84 | 2.61-2.65 {='2.68-2.98 1.0-3.03 | 2.81-2.93 = 2.2(;-2.5(?4v sxe - 2.57 2,04=3.01 2.75 3.01-3.12 2.65-3.36 | 2.68-2.75| 2.18-3.24 2.74-2.%3 | 2.5 2.72-3.2 ﬂ/z 42-2.55
Compressive 2,270~ 4,970~ 9,700- 00 8,250~ -—- 9,310- 18,300~ =M17,200 | === --~ 118,710~ 2,470~ 91,200 30,400~ | 22,200~ | 1,160~ on- 22,500-. o 21/, ’
strength (pst)2Y 34,100 34,800 29,500 35,400 48,300 | 40,200 42,000 | 19,150 52,000 ’ 74,900 36,400 | 23,500 | 15,300 30,400, 15?830 b e
| ’
Modullus of - ® - — o P e = — T X t
alasticity (106 '.nggl ¢ 0.87-7.02 6.73-9.87 4.1-10.73 -3 3.85-6.41 4.4-12.2 12.3 : ! 1 0.91-1% 9 12.3 6.74-15.1 3.48-15.0 | 2.6-8.7 2.7-11.1 11.8-13 .65} === 7.15-31.9 s
24 H ; 4
1::::::;‘1 porosity 2—2-I0-51 %49“;- Zyo-sz Granitic and other plutonic rocks: -2-_5_;(’335' (Vclclnh: rocks excluding basalc: ‘2—6/(1-5/10!) 21,0_9-2—8/37 ()qgn.orphu» rocks : 2—“’?—”0_02_2.5 } | ) 1_6_['<1 2_1/0 9.2.3 | 21/29 12 s
. ¥ : -9-2.3 . =='29. 2.
I?::;::!;:)l peEESEAY %‘:;30'3- BlmoT4 23/931075 Granitic and other plutonic rocks: a’:ﬁg?- l (anc-nu rocks excluding basalit: -zllzno'b-ls) 30/ wx107%-0.9 Illgznl:orrhh: rocks: 100,05 ! ) 26/, 3x10™4.0.07] :
23/ 22/ ( '
h('::";ﬁm Tates From weils %‘gol- %5:2.b 21/@.1-2’ 950 Granitic and other plutonic rocks: 2—6/0-63 ) i Volcanic rocks excluding basalt: asl=100 ) =='10-5,300 Metamorphic rocks: &IQ_I_GIS b - ——- ——
Types of principal Interstitial, | Fracture Interstitial, Granitic and other plutonic rocks: fnctuxn) i (an:lnLc rocks excluding basalt: fractures, fracturas, (He(motphlc rocks: Practures ‘ ) e f
- huu’g]z_blg/ fracture fracture, solution | interstitial] intarstitial [ i g -
‘ R}

Soluhvlutyﬂl | Low Low Moderate (cr-nulc and other plutonic rocks: low ‘ (ancnnxc rocks excluding basale: low ‘ low \ Metamorphic rocks: Low ; ) High s 3
Catiom-exchange umltyal - 10.0-41.0 = o = o Wt e l —m el - - 0.5-2.8 0.6-5.3 —— —— —— — F
(milliequivalents/100 g) ] ! | \L s - i 3249

o ... ) 3 - L e Lo e . v A . e - -— - o - - Lo % sty b it it A i e i s s e
Thermal condueiiviey®$% ~~¥.3-1073 2.6-63 4.7-8.0 9.6917 6.2-870  [6.2-6.3 BN W e TR B e I S B 217306 2273 45-4.09 | 8.7-19.2 6.1-9.1 4.6-11.4 {4.1-8 = 3s/ 31/
(10" cal/cm sec %) ; | RO -1-8.9 | 6.5-14.0 - ='12.75-17.2 ='5.2-7.14" e
Th 1 expansiom, 20 - 100°C =3 7 -6 -6 -6 ' :
B (ave dimear expamsion  10:2X10 e 8243107 --- 8:3%1076 --- 122310076 | 5 4.1%1076| g43x106 . e | EMC 5:421K10 11x10 = = = | --- 9113107 | --- 722%107 £
coe }ﬂcunt 1AL/LAT) i H
Inciptent melting ("c}3/ = e = i_" Below 700 - — - --- . --- |1095-1098 | 1040-1072 S .- _— o e o —
| | "
1/ Composite analysis of 253 samples (Clarke, 1924, p. 547) (includes 0.07 ;percent 503, trace Cl). 21/ Judd (1969, Appendix H. §
2/ Average of 78 analyses (Pettijohn, 1957, p. 344) (includee 0.64 percent 503). 22/ Manger {1963). |
3/ Compwsite analysis of 345 samples (Clarke, 1924, p. 564) (includes 0.05 jpercent 503, 0.02 percent Cl). 23/ Winograd and others {971 i
4/ Average of 5 analyses (Clarke, 1924, p. 579). 24/ Talobre (1957).
5/ Average of 546 analyses (Daly, 1933, p. 9). 25/ Trete (1960 - )
6/ Average of 40 analyses (Daly, 1933, p. 15). 26/ Davis and DaWiest ‘1966)
1/ Average of 70 anslyses (Daly, 1933, p. 16). 27/ Meinzer {1923}
8/ Average of 41 analyses (Daly, 1933, p. 17). 28/ Mundorff and othars {1964)
9/ Average of 126 anslyses (Daly, 1933, p. 9). 29/ Levorsen (1954}
10/ Average of 12 anslyses (Daly, 1933, p. 13). 30/ Morris and Johnson (1967}
11/ Average of 90 analyses (Daly, 1933, p. 15). 31/ Johnson (1963
12/ Average of 87 analyses (Daly, 1933, p. 16). l: 32/ 0'Connor {1971\
13/ Average of 198 anslyses (Daly, 1933, p. 17). k 33/ Cederstrom (1972,
14/ Average of 3 analyses (Clarke, 1924, p. 619). 34/ McConaghy and others (1964

15/ Average
16/ Average
17/ Average
18/ Average
18/ Average
20/ wuerker

1924, p. 603).
1924, p. 630) (includes 0.03 percent B).

3 amalyses (Clarke,
7 analyses (Clarke,
5 anslyses (Clarke,
4 apalysas (Mehnert, 1969, p. 278) (includes 0.0l percsat §).|
22 analysas (Clarke, 1924, p. 631) (includes 0.11 percant Pc!:)
11969, cables 1-8.

1924, p. 631) (includes 0.03 percent 803, 0.58 percsnt C).

35/ carroll (1959,

tabls 3}

36/ Clark (1966, tables 21-1 and 21-2)
37/ paly (1933, table 12}
38/ clark (1966, tabla 6-10}
39/ paly [1933, tabla 164




